abstract: Hollow viscus injuries of the digestive tract are an uncommon occurrence in blunt abdominal trauma. We report a 39-year-old male who was hit by a vehicle as a pedestrian and admitted to the Sultan Qaboos University Hospital, Muscat, Oman, in 2015. He underwent an exploratory laparotomy which revealed injuries to the distal stomach, liver and descending colon. Postoperatively, the patient was febrile, tachycardic and hypotensive. Abdominal examination revealed distention and tenderness. The next day, a repeat laparotomy identified a gastric injury which had not been diagnosed during the initial laparotomy. Although the defect was repaired, the patient subsequently died as a result of multiorgan failure. Missed gastric injuries are rare and are associated with a grave prognosis, particularly for trauma patients. Delays in diagnosis, in addition to associated injuries, contribute to a high mortality rate.
1
It is estimated that trauma surgery departments only encounter approximately 14 cases of HVIs annually, with a prevalence of 0.3−1.2%. 1−3 Despite this, HVIs account for 17.8% of all missed injuries in blunt trauma in comparison to solid organs such as the spleen (8.9%) and liver (3.3%); as such, a HVI is the most frequently missed organ injury. 4 Following blunt abdominal trauma (BAT), gastric injuries have a higher mortality rate compared to other HVIs, reaching up to 28.2% in cases with stomach injuries compared to 15.2% for small bowel injuries and 19.4% for injuries to the colon and rectum. 1 
Case Report
A 39-year-old male pedestrian was hit by a vehicle and brought by the emergency medical services to the Emergency Medicine Department of the Sultan Qaboos University Hospital, Muscat, Oman, in 2015. The patient was managed according to Advanced Trauma Life Support ® protocols (American College of Surgeons, Chicago, Illinois, USA). The primary survey was unremarkable and the secondary survey was normal apart from an externally rotated right foot. After initial resuscitation with fluids, computed tomography (CT) imaging of the patient revealed a moderate amount of free intraperitoneal air [ Figure 1 ], suggestive of a bowel perforation. In addition, a lower limb X-ray revealed a comminuted open fracture of the right tibia.
The patient underwent an exploratory laparotomy followed by intramedullary nailing of the tibial fracture and debridement of the wound. The laparotomy indicated free fluid and blood in the peritoneal cavity and a 2 cm serosal laceration on the posterior aspect of the distal stomach with a contained haematoma. Primary wound closure was performed using 3-0 Vicryl ® sutures (Ethicon Inc., Johnson & Johnson, injury and a serosal tear of the descending colon were also observed. No bowel perforation was identified upon running the bowel three times from the stomach to the rectum, both anteriorly and posteriorly. The abdomen was subsequently closed and the patient was extubated and transferred to the Intensive Care Unit (ICU). The next day, the patient was febrile, tachycardic and hypotensive. Abdominal examination revealed distention and tenderness. A repeat CT scan of the chest and abdomen showed increased pneumoperitoneum [ Figure 2 ], necessitating a repeat exploratory laparotomy carried out on the same day. This revealed that the abdominal cavity was soiled with bowel content and inflammatory fluid. There was a 3 x 3 cm perforation with necrotic edges at the distal greater curvature of the stomach. The edges of the perforation were resected and the defect closed with a single interrupted 3-0 Vicryl ® suture (Ethicon Inc.).
The patient was transferred back to the ICU after the repeat laparotomy. Four days after the initial exploratory laparotomy, he developed multiple episodes of asystole and was resuscitated. Post-resuscitation, there was evidence of multiorgan failure manifesting as a severe hypoxic brain injury, acute respiratory distress syndrome, liver failure and an acute kidney injury requiring continuous venovenous haemodialysis and vasopressors. The patient subsequently died on the 10 th postoperative day following the initial laparotomy.
Discussion
Blunt trauma can result in injuries to the gastrointestinal tract via different mechanisms. An external force against the thorax and abdomen, such as that of a seatbelt or steering wheel, can crush a distended part of the gastrointestinal tract against the vertebral column, resulting in rupture of the bowel and its mesentery. 5 Moreover, deceleration forces encountered while in a sharply braking vehicle can disrupt bowel integrity at the junctions between the freely mobile and fixed segments of the gastrointestinal tract, giving rise to varying degree of tears and devascularising injuries. 3 Missed injuries and delayed diagnoses are attributed to many causes, most of which are multifactorial. 1 Common patient-related factors include an altered level of consciousness, delayed presentation, haemodynamic abnormalities and the presence of other distracting injuries. 2 The most frequent physicianrelated factors include deficiencies in clinical assessment or judgment as well as the inaccurate interpretation of results and imaging studies. 6 In addition, an initially low index of suspicion for HVIs and incomplete surgical exploration are significant contributing factors. 6 In the current case, the primary and secondary surveys focused more on the distracting lower limb injury and the presence of CT-proven pneumoperitoneum. The initial exploratory laparotomy revealed nothing to explain the radiological findings. These factors could have contributed to a delayed diagnosis. Tertiary surveys may detect significant injuries missed during primary and secondary surveys. 7 Gastric injuries are usually associated with a high injury severity score.
1 Moreover, although rare in BAT, these injuries carry the highest mortality rate among HVIs. 1,6−8 The most commonly affected part of the stomach is the anterior stomach wall (40% of total gastric injuries), followed by the greater (23%) or lesser (15%) curvature of the stomach and the posterior stomach wall (15%). 7 Most gastric injuries are superficial haematomas and serosal tears, whereas full thickness perforations occur less commonly (0.3%). 1 A proposed classification for traumatic gastric Patients with gastric injuries secondary to BAT usually have a nonspecific presentation, possibly due to shock; as such, abdominal tenderness or rigidity and fevers are less likely to be clinically evident.
1 Diagnostic tools range from plain films to ultrasonography and CT; in addition, a diagnosis can be made during a diagnostic or exploratory laparotomy. 8 The management of such injuries involves initial fluid resuscitation followed by laparoscopic or open debridement of the wound with primary closure or a partial gastrectomy. 10 
Conclusion
Traumatic HVIs, when missed, are a major cause of morbidity and mortality. In a trauma setting, injuries usually involve multiple systems, many of which can complicate clinical assessment and diagnosis. Moreover, the presentation of gastric injuries is generally nonspecific. Trauma teams should therefore have a high index of suspicion for HVIs when treating severely injured patients. 
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